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HmuUV is a Type II ATP-binding cassette (ABC) importer that
translocates heme from the periplasm into the cytoplasm of Yersinia
pestis [1]. We solved the 3.0 angstrom X-ray structure of HmuUV in an
outward-facing, nucleotide-free state. In the structure of HmuUV, a
transmembraneHmuUdimer is coupled by a nucleotide-bindingHmuV
dimer that opens and closes during cycles of ATP hydrolysis, and a
central heme translocation pathway is located at the dimer interface of
HmuU. Compared with the related vitamin B12 transporter BtuCD [2],
architectural changes in HmuUV likely reﬂect an adaptation of the
protein for its smaller substrate. Bioinformatical studies of Type II
ABC importers showed the interior of the translocation pathway is
highly conserved in Gram-negative bacterial heme transporters. A
newly developed in vitro assay allowed us to quantitatively detect
heme transport into HmuUV-containing proteoliposomes. We thus
established the role of the two most conserved residues on the
translocation pathway of HmuUV. Our study provides the molecular
basis of bacterial heme transport through the membrane and suggests
that type II ABC importers, which include all bacterial iron-siderophore,
heme, and cobalamin uptake transporters, have a distinct coupling
mechanism when compared with type I ABC importers or ABC
exporters.
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